Abstract
Introduction

35
Picosecond laser ultrasonics, developed since the pioneering works of H. J. Maris et al. in 1984 36 [1] , is a technique that uses ultra-short pump laser pulses to generate coherent acoustic pulses and 37 detect them by time-delayed ultra-short probe laser pulses while they propagate through a 38 transparent medium or while they reach surfaces/interfaces. For launching acoustic pulses into 
86
Finally, while dealing with optically transparent media, it is possible to realize imaging based 87 on the spatial contrast in acousto-optic detection process. This imaging is sensitive to some 88 additional parameters of the media, which cannot be probed by the two above described 
120
In this paper, the information on the picosecond acoustic interferometry, the required signal 
130
Thus the sub-micrometer and even the nanometer in-depth spatial resolution that could be 
196
The velocity υ of the acoustic wave can then be computed from the frequency of the Brillouin 
267
The above-mentioned method of signal processing is well suited for signals containing one 
277
Imaging and resolution
278
Combining the above-mentioned depth profiling technique with lateral scans (translation stage of 279 the DAC in Fig. 1 ), a 2-dimensional (2D) imaging of the sample under study can be obtained.
280
This can also be extended to a complete 3-dimensional (3D) image of the specimen by 281 performing the 2D imaging for the sample position changing in the second lateral direction.
282
The imaging resolution depends mainly on two factors: (i) the duration of the temporal 
294
In our experiments on water ice, where a 50x objective was used, the lateral surface area of the 
334
It will be now described how we have used the experimental setup and the explained signal 
364
The frequency values in the images were obtained by applying the previously presented STFT 
371
Considering the best in-depth resolution controlled by the chosen signal processing and the lateral 372 dimensions of the pump-probe overlap at FWHM of 10 µm 2 , the minimal opto-acoutically tested 373 volume was about 2.6 µm 3 . This means that the frequencies are averaged at least over 
416
In the experiments with argon, contrary to the case of water ice, the time moment when the 417 generated acoustic pulse reaches the argon/diamond interface is not visible in the frequency 
437
The acoustic pulse propagating across a thin generator can thus be reflected at the 
485
We conclude that our estimates and experiments indicate that the features in frequency images 
495
In the current study we have not used "effect" of the second launched pulse to improve 496 precision in evaluation of the material parameters, because the goal was to present qualitatively 497 the richness of the information obtained using the presented laser ultrasonic imaging even without
498
profiting from this effect. In Fig. 4 (a) and (b) the black lines stand for delimiting the depth after 499 which the influence of the second acoustic pulse on the images could be important. To the right of 500 the black lines not just the determined Brillouin frequencies but also the estimated depths are 501 supposed to be biased/poisoned by the presence of the second coherent acoustic pulse in argon.
502
The zone of our analysis in Fig. 4 
